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III. Another Letter from the fame Mr Leewuenhoek, 
concerning hu obferVations on l^ain Water. 

Delft, April., 28. 1 70 r. 

ON the 19th of Septemk 1701. it rain'd a little while 
about noon, whreupon f intercepted forae of the 
Water in a fine China Bafon, made as clean as was poffi- 
ble. 

I put this Water into a Glafs Tube, in order to try whi- 
ther there were any living Creatures in it. 

I view'd this Water fevers! days together, and could 
difcover in it abundance of final 1 Acorns of Duft or Particles 
that were floating in the Air, and conftfting of exceeding 
fmall parts of burnt Wood or Charcoil wherein 1 did per- 
ceive the Horizontal and Afcending VefTels, alfo a very 
frnall piece of Straw, and feveraj biackifh Particles which I 
imagine! to be conglomerated Atoms of the fmoke pro- 
ceeding from the Coals which cur Brewers and Smiths ufe, 
and among thefe was an odd Phenomenon made up of lit- 
tle round bubbles, that were, as I rmy fay, congeal'd toge- 
ther, like our little Stars of Snow in Winter 5 but I could 
meet with no living Creatures till the 08th of September, at 
which time I dilccvered exceeding fmall Animal ad a.., that 
one while iafieu'd thernfelves to the fides of the Glafs, and 
then Iwarn in the Water with a tremulous motion, which 
was a very agreeable fpc&acle. 

Thefe Creatures were fo very fmall, and the Glafs Tube 
fo thkk, that it was very difficult for me to fee them, and 
the more becaufcthey were as Pellucid as the Glafs itfelf; 
their Bodies were twice as long as they were big, and both 
ends thereof Taper, or dwindling into a fmall Point. 

From the 10th of October to the 14th I could find no li- 
ving Creatures la the Water, tho I fought them very care- 
fully. '" Where- 
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Whereas I was ufed only' to obferve the upper pare 
of fhe Water in the Glafs Tube, now 6n the i^thof Octo- 
ber I turned my fpeeulations towards the bottom of the 
faid Tube, which was 4 inches long, and 4 Diameter .3 
and there I could perceive abundance of thofe AmmalciiU, 
fome fitting on. the fides of the Glafs,and others Swimming, 
and as they were in Shoals together, when one 0! the 
Company ftirred, all the reft that were near moved aifo* 

Not content with thefe obfervations ( becaufe it >> was 
potable that there had been Water in the T-ub« : before. 
and that from thence thefe Animakula s vn\i^kt -have, Apro- 
ceeded) I took another Tube that had Iain-dry dear 20 
years in 3 Cheft, and where I was well allured^ that nei- 
ther Water nor any other matter had been put, * excepting 
Air and fuch Atoms as are always floating in it. 

On the 1 8th oiO&oberit raifted-in "theimorri'ing f Jifier 
that we had had very ftormy Weafher-for feveral ! days. 

I received fome of the feid Rain in a China. Bafon, and 
twice i threw away what I had received,, but the third 
time I put it into a Glafs Tube. 

I viewed this Iaft Water feveral days* *brit ftotwithftand- 
ine: all the. Pains I took, -I could not diftover any thing that 
had 1 i i e in! it, true it is, I fa w Mil e Particles fee to the fides 
of' the Glafs, that came, very- near i n ; figure and fixe to the a- 
fore-mentioned Ammdculn.bxxi on the 24th ditto, I did c!Jf- 
cover plainly three of thofe Creatures runnieg on the Gia!5, 
snd Svvjtomirig in the Water,- not in a (trait liae, but in 
circles and windings in their progreffion^and the next day I 
could perceive in ten different places. fome-of the Ammdcula. 
running, and odiers fwimming-, and that as diftindly, as 
when we fee with our naked Eyes vnho'fe little Creatures 
which the Common' 'People "call 'Water Fleas, fwimmingin 
the ordinary Brook's and Cana'-s. 

Now 1 could obferveagainft the iides of the Glafs, in the 
-compafs'ofa large Sand, above 'an- hundred. Particles that 
wert of the fixe of the aforefaid Animd.mU^ whieij Parti- 
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til viewed feveral times, in order to fee, if it were pofS- 
ble, whether they were living Creatures, or whether there 
were any thereabouts $ but with, all nay circumfpe&'on I 
could difcover nothing til! the 28th. of the faid Month., of 
€&ober t at which: time I did perceive five and twenty Am- 
materia proceeding from the laft mentioned Particles, and 
fwimming or running about the fides of the Glafs 5 and 
then I did alfo obferve two forts of- thefe AnimdcuU, and 
the fmalleft fort appeared to me, fometimes flbining and 
fcmetimes not, which appearance I did imagin might pro- 
ceed from the light reflected from the fmooth back of thofe 
Creatures, and this laft fort had quite a different motion 
in Swimming, from thofe other which were a little big- 
ger ^ in the remaining Particles that ftuck to the fides of the 
Tube I could perceive no alteration. 

I farther obferved the faid Water feveral days follow- 
ing, and was amazed to iee the fmalleft fort of thefe Ani- 
malcula m fu'ch mighty numbers where- ever I caft my Eye, 
either fwimming or running about the fides of the Tube § 
and whereas I held the Glafs Tube full of Water in my 
hand, and confequently put the Water in a gentle kind of 
motion, I could perceive that the Stream (it I may fo call 
itj would often be too ftrong for thefe Ariimdada, and 
carry them along with it 3 and the chiefeft difference I 
could find between thefe Ammalcula and the inanimate 
Particles, which I told you I obferved in the Water alfo, 
and which were very like the other, was, that the formes 
made fmall angles in their fwimming, whereas the latter 
always moved in a right Line. 

I have alfo obferved, that when I put Water into a 
Glafs Tube that had never been wet, abundance of Air- 
bubbles appeared, which ftaid on the Glafs a little- while 
and then vanifht. 

That I might be better fatisfied in this matter, on the 

6th of November I took a new Glafs Tube, and tho I had 

moft carefully (hut it up and cover d it clofe, I could fee 

abundance of fmall Particles in it. On 
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On the fame day it rain'd again, and I intercepted the 
Water as before, and put it into the Glafs Tube, to fee 
whither there were any Air-bubble3, and whether they 
would difappear like the other. 

I obferved the Water feveral limes, even after it had 
been four hours in the Tube, and in that time difcover'd 
but 2 or 3 Air-bubbles, and that was in a dry Particle from 
whence the Air feem'd to proceed. 

I had placed the fore-mentioned Tube perpendicularly, 
and another obliquely, but the laft I laid down alraoft 
horizontally, only the Orifice of it was rais'd a little high- 
er, that the Water might not run out of it, and that the 
Air-bubbles might keep their place in the uppermoft parts 
of the Glafs. After the fpace often hours I faw a' great, 
number of Air-bubbles that were for the moft part faftned 
tothefaid Atoms 5 and whereas we well know that no dry 
or other Particles that have Air included in them can ad- 
mit of Water till the Air be ditlodged, this rule holds alfo 
in. the Particles that are found in our Glafs Tube 3 but 
what mail one fay? Some of the Air-bubbles were a hun- 
dred, others feveral hundred times bigger than the A- 
toms to which they werefixt. The next day in the morn- 
ing I could perceive but 4 very frnall Air-bubbles, and a 
tew hours after they were ail gone. 

I view'd this Water till the 14th ofNovemb. but could 
not fee any living Creatures in k, and the next day I had 
the ill luck to break my Tube. 

A certain Fifherman brought me fome Eels that were no 
bigger than a large Pin, Tome of which, that were of a 
darkifh colour, I obferved before feveral perfons ot Quali- 
ty, who with great pleafure could very diftin&ly fee the 
the Blood circulate, notvvithftanding the exceeding fmall- 
nefs of the Veffcls ; but the next day viewing by my felt 
oneof thofe little Creatures, that was changed almoft white, 
I could hardly fee the Circulation of the Blood, which e- 
ven in the biggeft veffels ("by reafon of the few Globules 
in it) had fcarce any Tincture ofRcd. 
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